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DETAILED ACTION 
Drawings 

1 . The drawings are objected to under 37 CFR 1.83(a). The drawings must show every feature of 
the invention specified in the claims. Therefore, the feature concerning "an optical port through the 
substrate of at least one of the first membrane device" recited in claim 8 must be shown or the feature(s) 
canceled from the claim(s). No new matter should be entered. 

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in reply to the Office 
action to avoid abandonment of the application. Any amended replacement drawing sheet should include 
all of the figures appearing on the immediate prior version of the sheet, even if only one figure is being 
amended. The figure or figure number of an amended drawing should not be labeled as "amended." If a 
drawing figure is to be canceled, the appropriate figure must be removed from the replacement sheet, and 
where necessary, the remaining figures must be renumbered and appropriate changes made to the brief 
description of the several views of the drawings for consistency. Additional replacement sheets may be 
necessary to show the renumbering of the remaining figures. Each drawing sheet submitted after the filing 
date of an application must be labeled in the top margin as either "Replacement Sheet" or "New Sheet" 
pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, the applicant will be 
notified and informed of any required corrective action in the next Office action. The objection to the 
drawings will not be held in abeyance. 

Claim Rejections - 35 USC § 112 

2. The following is a quotation of the first paragraph of35U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 
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3. Claims 1-2, 4-6 and 9 are rejected under 35 U.S.C. 112, first paragraph, as based on a 
disclosure which is not enabling. . Claim 1 and its dependent claims recite a Fabry-Perot tunable filter 
having two mirror structures for defining the cavity wherein a tuning device for adjusting the cavity size 
or the distance between the two mirror structures are critical or essential to the practice of the invention, 
but not included in the claim(s) is not enabled by the disclosure. See In re Mayhew, 527 F.2d 1229, 188 
USPQ 356 (CCPA 1976). A Fabry-Perot cavity cannot be tunable by simply having two mirror 
structures that defining a cavity there between. 

Claim Objections 

4. Claims 4, 8 and 10 are objected to because of the following informalities: 

(1) . The phrase "the first membrane device and the second membrane device are flat mirrors" 
recited in claim 4 is confusing since it is not clear how do there flat mirrors relate the first and second 
mirror structures recited in its based claim. It is believed that the first and second mirror structures are of 
flat mirror not the membranes. 

(2) . The phrase "an optical port through the substrate of at least one of the first membrane device 
and the second membrane device" recited in claim 8 is confusing and indefinite since it is not clear what 
is considered to be the "optical port through the substrate". 

(3) . The phrase "a voltage between the substrates of the membranes" is confusing and indefinite 
since the term "substrates" lacks proper antecedent basis from its based claim. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the basis 
for the rejections under this section made in this Office action: 
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A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

6. Claims 1, 3-4 and 11 are rejected under 35 U.S.C. 102(b) as being anticipated by the patent 
issued to Russell et al (PN, 6,382,953). 

Russell et al teaches a Fabry Perot single cavity tunable filter that is comprised of an upper 
transparent layer (22, Figures 2A and 3) serves as the first membrane device having a membrane for 
holding a first mirror structure (28) and a lower transparent layer (24) serves as the second membrane 
device having a second membrane holding a second mirror structure (30), wherein the second mirror 
structure is opposing the first mirror structure for defining a Fabry-Perot cavity (36) between the two 
mirror structures. 

With regard to claims 3 and 11, Russell et al teaches that first and second membranes comprises 
electrostatic cavities (32, 34 and voltage source 48) for deflecting the first and second membranes by 
establishing a drive voltages between the first and second membranes. With regard to claim 4, the mirror 
structures held by the first and second membranes are of flat mirrors. 

This reference has therefore anticipated the claims. 

7. Claims 1-2 are rejected under 35 U.S.C. 102(e) as being anticipated by the patent issued to 
Waters et al (PN. 6,763,718). 

Waters et al teaches a tunable Fabry Perot interferometer cavity that is comprised of a wafer (42, 
Figure 9) serves as the first membrane device having a membrane for holding an upper mirror serves as 
the first mirror structure and a second wafer (44) serves as the second membrane device having a second 
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membrane holding a lower mirror serves as the second mirror structure, wherein the second mirror 
structure is opposing the first mirror structure for defining a Fabry-Perot cavity between the two mirror 
structures, (please see Figure 9 and column 6, lines 22-40). With regard to claim 2, a spacer is placed 
between the first and the second wafer or membrane devices for controlling a size of the Fabry-Perot 
cavity. 

This reference has therefore anticipated the claims. 

8. Claims 1, 5 and 9 are rejected under 35 U.S.C. 102(b) as being anticipated by the patent 
issued to Tayebati et al (PN. 6,438,149). 

Tayebati et al teaches a tunable single cavity Fabry Perot filter that is comprised of a top mirror 
support (36, Figure 1) serves as the first membrane device having a membrane (37) for holding a 
distributed Bragg reflector (12) serves as the first mirror structure and a substrate (24) serves as the 
second membrane device having a second membrane holding a distributed Bragg reflector (10) serves as 
the second mirror structure, wherein the second mirror structure is opposing the first mirror structure for 
defining a Fabry-Perot cavity (8) between the two mirror structures, (please see Figures 1, 3F and 4G and 
columns 3, 6 and 9). With regard to claim 5, Tayebati et al teaches that one of the Bragg reflectors or the 
mirror structures (12) is curved with finite curvature, (please see Figure 1, column 6, lines 11-16). With 
regard to claim 9, Tayebati et al teaches that the mirror structures are distributed Bragg reflectors that 
comprise dielectric reflectors, (please see column 10, lines 65-67). 

This reference has therefore anticipated the claims. 

Claim Rejections - 35 USC § 103 

9. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

10. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over the patent issued to 
Russell et al in view of the patent issued to Fein et al (PN. 3,498,693, the true Author should be 
Markin Joseph et al). 

The Fabry Perot single cavity tunable filter taught by Russell et al as described for claim 1 above 
has met all the limitations of the claim with the exception that it does not teach explicitly that both of the 
first and second mirror structures are curved mirrors. Fein et al in the same field of endeavor teaches a 
cavity formed by two opposing reflector wherein the opposing reflectors are curved for eliminating 
unwanted spread of the light due to diffraction when undergoes multiple reflections between the two 
reflectors, (please see Figure 8, column 6, lines 69-75). It would then have been obvious to one skilled in 
the art to modify the first and second mirror structures of Russell et al to make them of curved mirrors for 
the benefit of reducing unwanted diffraction occurs between the light reflected off the two mirror 
structures to make the tunable filter more accurately operated. 

11. Claims 7-8 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over the 
patent issued to Russell et al. 

The Fabry Perot single cavity tunable filter taught by Russell et al as described for claim 1 above 
has met all the limitations of the claims. Russell et al teaches that an electrostatic drive voltage is set up 
between the two membrane devices for holding the two mirror structures to cause the cavity size being 
adjusted therefore tuning the Fabry-Perot tunable filter. However this reference does not teach explicitly 
that the membrane device comprises a substrate and the membranes are being deflected by establishing 
drive voltage between the membrane and the substrate. However the essential requirement for the Fabry 
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Perot tunable filter to be tunable is for the size of the cavity which defined by the separation distance 
between the two opposing mirror structures, to be adjustable by the drive voltage, whether to make the 
size variation by having the mirror structures moved with the substrate (as disclosed by Russell et al) or 
with respect to the substrate are really obvious modifications to one skilled in the art, (since it only 
involves modifications of placing the electrodes at different places). One skilled in the art would be 
motivated to make the first and second mirror structures movable with respect to the substrates for the 
benefit of allowing the substrates being parts of the application system intends to utilize the Fabry-Perot 
tunable filter (therefore save money to have extra parts) and just moved the mirror structures themselves 
to achieve the same tunable filtering function and without the need of moving the whole substrate and 
therefore requires less amount of electrostatic force needed for the tuning. With regard to claim 8, 
Russell et al teaches that a spectral layer (38 and 40, Figure 3) may be used to couple the incident and 
outgoing light (42 and 48) to enter and exit the Fabry-Perot tunable filter, these spectral layers can be 
identified as the optical ports through the substrates, (wherein the parts of the transparent layers 22 and 24 
in contact with the spectral layers can be defined as the substrates). 

Contact Information 

Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Audrey Y. Chang whose telephone number is 571-272-2309. The examiner can normally 
be reached on Monday-Friday (8:00-4:30), alternative Mondays off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Drew 
Dunn can be reached on 571-272-23 12. The fax phone number for the organization where this 
application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained 
from either Private PAIR or Public PAIR. Status information for unpublished applications is available 
through Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). / 

Audrey K Chang 



A. Chang, Ph.D. 




